Information system is, today, the most vital component of the infrastructure and is regarded as the key to all the complex task operations undertaken by national level systems. This paper by M.P Gupta reports on an investigative study of management information system (MIS) supporting national level planning and decision making systems in India.
Introduction
Published literature on MIS in the context of national level planning and decision making systems is highly inadequate. However, concerned agencies at various levels are regularly producing documents and literature on this aspect. These documents are not easily available to the readers because of confidentiality constraints. This is the main reason why problems encountered in the system development for such mega size complex systems do not come to light and are thus deprived of serious research considerations which they deserve. Most of the available studies based on surveys deal with IS issues of managers in the organizational context (Ball and Harris, 1982 , Brancheau and Wetherbe 1987 , Dickson et al. 1984 , Hartog and Herbert, 1986 , and Moynihan, 1990 . Problem context in all these studies has been private sector organizations except for Claudle, et al. (1991) who have reported about a national survey of public sector managers for the first time.
Some researchers have attempted to fulfil the above gap and have tried to document the studies on the problems of national level MIS (Kaul and Han, 1988 , Han and Radner, 1989 , Bhatnagar and Anderson 1990 , Bhatnagar and Odedra 1992 , Liebenau and Nath, 1993 , and Walsham and Han, 1993 . Advancements in information technology are now recognized as very useful and timely in resolving many problems associated with national level MIS, but, the adoption process is still very slow. MINIS, a management information system for ministers introduced in the Department of Environment, England, in 1980 by Michale Heseltine, the minister-in-charge, is producing the desired results (Likierman, 1982) . Similar systems are being conceived for other departments also. A comparative analysis of these with that of Australia has been done by Galliers (1987) . Adrains and Hoogakkar (1989) reported about the efforts made in developing information system for Netherland Gas, a large government undertaking. In Japan, the Ministry of International Trade and Industry (MITI) provides an integrated perspective of information systems supporting the whole range of administration looking after developmental projects both by public and private sectors. SETIA (System Economic Planning Unit Treasury Implementation Coordination Unit Accountant General's Department) was developed in Malaysia, with the objective of providing a common data base with a common data source, and end user facilities to government agencies for planning and controlling development projects (Han and Render, 1989) . SETIA system, however, is reported to be largely a failure (Han, 1992 and . A succinct review of systems developed at the national level in many other developing countries can be found in Sadananda (1987) , Kaul and Han (1988) , Han and Welsham (1993) , and Liebenau and Nath (1993) .
Very large scale system development projects such as above, also called Grand Design Systems, suffer extraordinary rate of failure (McDonough, 1988) . Perhaps, the greatest single cause of system failure is poor management of projects. Majority of them are developed with inadequate users involvement and are delivered with missing functionality (Han, 1993) . Government projects are reported to suffer this failure more than the other categories of systems (Laudon, 1989 , Helm and Weiss, 1986 , and Westin and Laudon, 1986 .
In India, the National Informatics Centre (NIC) is primarily responsible for providing computing support to various ministries/ departments of the government both at the Centre and the state level as well as at the level of district administration throughout the country with the progressive establishment of a nation-wide informatics network (NICNET). These are supplemented with the efforts of the Department of Statistics through the Central Statistical Organization (CSO) and the National Sampling Survey Organisation (NSSO), the State Directorates of Economics and Statistics (SDES), and the statistical units of the central ministries which are partially fulfilling the information requirement and are responsible for coordination of all the statistical activities including development and maintenance of standards. They have liaison with international agencies as well. Attempts have been made by researchers to evaluate and categorize some of the successes and identify the benefits that were derived from computerization (Bhatnagar, 1991) . It is found that NICNET is not generally used for data transfer but for transferring communication messages between the district and the state level. Application of systems development and its use are insignificant as compared to the scale of the system being envisaged. Application of advanced systems like Decision Support Systems (DSS) and Expert Systems (ES) is hardly known with only few references 4 here and there (Bhatnagar, 1987 , Rama Rao, 1990 and Murthy, etal. 1991 . Use of computer and computerized information is low and the impact is marginal. Most of the applications do not have potential to create any significant impact on Research and Development programs through better planning and monitoring Patel, 1988 and Kurian and Gupta, 1989) . Use and maintenance of machines have been found to be unsatisfactory, the reason being not only the inadequate training and unsuitable supply of software but also lack of interest of the respective departmental heads and clerical staff. References are also available on development of applications such as articles dealing with computerization of rural development projects and administration (Bhatnagar, 1991 and Roy, 1991) , land records (Pani, 1991) , human resource development (Mohanadoss, 1991) and weather services (Kulshreshtha, 1991) , social welfare (Thapliyal, et al, 1991) , telecommunication services (Jha, 1991) , water engineering (Rajagopalan and Mathew, 1991) and high tech war (Bagga, 1991) .
The present study is different in that it investigates the status of existing MIS supporting national planning and decision making systems in the Indian context. A large scale survey could become extremely tedious. A comparative approach has been adopted to make the facts more palatable. To present the things in right perspective, the paper begins with a description of the complexities of central planning. The Indian system has been taken as an illustration of the information requirements for a massive centrally planned economy.
Objective and Methodology of the Study
The National Planning and Decision Making System (NPDMS) in India represents a very complex system of planning, decision making, and administration that caters to the national objectives. The frame of NPDMS may be viewed as immensely complex interactions of various ministries/departments at the central as well as their counterparts at the state level. In this study, an attempt is made to understand the existing system of information supporting NPDMS and its state-of-the-art in general. For this, it is necessary to ascertain the role of utilization of data/information for planning and decision making, the sources of such information, and deficiencies of these sources.
The subjects of concern also include the issues of waste management (WM), and feasibility of its explicit consideration in the national economic planning. This has been synthesized to form a case which emphasizes the need for integrated national economic planning as well as vital infrastructural support, particularly the MIS.
The selected survey method used for the present study is structured, yet, quite open in approach as the subject of the study covers very general and broader aspects. Besides questionnaire survey, discussions with the top level authorities in various ministries and consultation of published documents/study reports were the other methods adopted for this survey (Report of Seventh Five Year Plan, 1985-90 Commission, 1984, GOI; Seshagiri, 1985-86) .
A supplementary questionnaire survey was conducted on a limited number of samples to arrive at a broad understanding of the state-of-the-art of MIS in some of the leading departments/ministries. It was decided that the top level planners and decision makers, working towards the development of national economy, irrespective of their disciplines, would be treated as the universe of subjects for the survey. They included secretaries and joint secretaries, central ministries/ departments, director-generals, advisors, directors and members of the national level planning bodies, etc. It was further decided to restrict the study to central government ministries mostly situated in Delhi. Literature specifically dealing with corporate and national level MIS and published documents of the Government of India were searched to build the sets of items. For each measurement, multiitem measures were preferred. A large number of questionnaire items were collected; many of those which seemed to be redundant were subsequently reviewed.
The emphasis has been laid on the study of selected aspects of MIS at the national level, such as, sources of information and their status, quality of information resource, technological applications, and WM aspects in national planning. Since the objective of the survey covers very general aspects of existing MIS, meaningful interpretation can be derived by analysing the data based on percentage and score estimation within the specified scale. Weighted average of the responses was obtained by scaling the subjects with a suitable weight and multiplying it with the percentage of the responses. Sum total of the weighted average of the responses is described as the score of the group representing average group response. These average responses would help in establishing the general behaviour of the sample on the particular issue dealt with in the question. Also, by segregating the respondents into a priori grouping, their scores could be aggregated to represent their profiles of opinion regarding the objects. . 21, No. 3, July-September 1996 In the survey, more than 800 questionnaires were distributed, out of which only 65 completed ones were returned making the response rate a dismal 8.1 percent. This reflects the handicap on the part of researchers in pursuing these kind of studies. However, despite a dismal response rate, a limited use of the survey has been made in this paper in support of the observations made and for emphasizing the basic issues. All the responses were found to be usable for the analysis. Responses were received from central ministries such as Energy (2) 
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National Planning in India in Changed Economic Scenario
International economic texts typically cover theory and evidence in detail for developed countries but offer only a cursory chapter or two on the less developed countries. Underdeveloped countries have attempted to use some of the techniques of the centrally planned economies to produce a high rate of economic growth. This was inspired by the initial successes of economic planning in the USSR in putting a backward, predominantly agrarian economy firmly on the road to industrialization and modernization. In the centrally planned economies, the allocation of factors of production is determined not by the market as in the free enterprise economies, but by elaborate state plans. Almost every Asian and African nation has a national development plan. One weakness of such systems is a stifling overcentralized bureaucracy resulting in innumerable bottlenecks and retarded growth. Disappointing results have been due to misguided, fragmentary, and doctrinaire planning (Myrdal, 1968) .
The organizational frame of the Indian economy is that of a mixed economy that allows for the existence of both private and public sector with planning. Early in 1950, following the adoption of the new Constitution, the Government of India (GOI) set up the Planning Commission to assess the country's material, capital, and human resources and to formulate a plan for their most effective and balanced utilization. Length of the medium-term planning period was fixed as five years. Input-Output (I-O) analysis was used as the basic modelling strategy in the Indian economic planning for the estimation and adjustment of the demand-supply nexus among the sectoral products.
Economic liberalization that has become a global phenomena could not spare India. It has been increasingly realized that too much of control and protection has led to the stagnation of the economy. A great deal of thought is being given afresh as to how differently macroeconomic planning could be organized in an economic regime that, now, allows greater role of market forces in determining investment allocation and income distribution. Although the process of liberalization and reforms has reduced the role of the Planning Commission in macroeconomic planning as it appears to have been marginalized in the wake of substantial industrial and financial deregulation, there are still larger areas of responsibilities for the Planning Commission to fulfill, for instance, in guiding public sector units and centrestate financial relations. Besides, role relationship problems are also emerging in the central planning structure. Planning, thus, will remain a vital mechanism to reduce inter-regional, inter-sectoral, inter-class, and other forms of social and economic inequalities. Functioning of a free market is essential for evaluation of efficiency. In the absence of free market, the system becomes blind to cost and efficiency, and leads to enormous wastage of resources, ultimately resulting in wastage of growth potential. Planning is needed for creating social infrastructure for human development, protection of ecology and regeneration of environment and natural resources for protecting the weak and achieving a certain degree of regional balance in growth. Market cannot probably perform these roles on its own. Planning interventions are required for gently guiding the market for achieving some of the societal objectives to which, the market, being guided by short-term consideration, is not very sensitive.
Structural adjustment programmes, therefore, need to be carefully chalked out. To achieve a higher growth, it should be combined with human development 6 programmes, involving more expenditure on education, health care and skill development. In fact, an enhanced expenditure on these sectors will have a compounding effect on the economic growth and quality of life, in general, after a gestation period, as has been shown by the affluent economies of the West.
Information Systems: An Assessment
Indian planning system has greatly influenced the evolution of IS at the national level. The process starts with the constitution of working groups by the Planning Commission for various sectors of the economy governed by ministries/departments (usually headed by secretaries) which provide reports for the preparation of the draft plan or outline of the five year plan. Thereafter, scheme-wise proposals are invited by the various ministries / departments from public sector corporations and other subordinate organizations and they are analysed within the department before sending a complete sectoral plan to the Planning Commission. While formulating the proposals, ministries/ departments have to ensure that long-term demand projections are taken into consideration, and estimation of capacities and production from existing units (both public and private sector) are also made. Five year plan proposals are then drawn up taking these projections into .account. Also, there is a rolling plan system in which some schemes and projects to be taken up during the next five years, are considered every year on a continuous basis. Projects are appraised by each ministry / department in coordination with the Planning Commission, Ministry of Finance and the Bureau of Public Enterprises. Every ministry/ department has, for that purpose, a monitoring and evaluation cell which is engaged in introduction of resource-based network system for detailed planning, programming and monitoring of major projects. These cells are major centres of processing, storage, retrieval, and utilization of information. Major reports which flow through the network are (i) reports sent by public sector projects on construction and operation, (ii) summary reports sent by ministries/departments to the Planning Commission indicating production in the entire sector covering the output of both public and private sector projects, (iii) quarterly review of the performance and achievement of targets set by the public sector units both in construction and operation stages, and (iv) monthly production and half-yearly implementation reports sent by public and organized private sector projects.
However, there is no holistic perspective available to channelize and control the entire process of receipt of data and information at different levels in various sectors for the national planning process. The Planning Commission and the NIC are engaged in the ambitious project of establishing NICNET. These agencies are involved in the process of computerization of MIS in various government departments/ ministries. NIC plays a promotional role in creating appropriate computerbased information systems. To achieve this, it has been charged with the responsibility of providing information services to central and state government departments/ ministries to support decision making. It also provides information services to the state government and district administration throughout the country with the progressive establishment of NICNET. NIC provides services to the user departments through a number of application divisions which are responsible for conducting feasibility studies in the user departments. It creates appropriate information systems for providing awareness on the usage of computers as a tool for decision support and developing MIS. Besides, the Department of Statistics through the CSO and the NSSO is also partially fulfilling the holistic Information System requirement as it is responsible for coordination of all the statistical activities including development and maintenance of standards. It also coordinates with the SDES and statistical units of the central ministries. It has liaison with international agencies as well.
Despite these efforts, a large number of problems are still being experienced which can be summarized as follows:
(i) MIS is not effective in identifying likely or future delays or production problems or in helping to reduce them. (ii) Frequency of reporting is irregular. There are large gaps or too many and voluminous reports; substantial delays in getting progress reports ; inadequate analysis; the required information is not reaching the proper user. (iii) Frequent changes in data/information and little analysis are observed.
(iv) Information on inter-linked projects/activities is found inadequate.
(v) Information contained in reports does not reflect the correct or true position.
(vi) In absence of data banks, it becomes very difficult to get past information.
(vii) Emphasis is more on 'reporting' or 'informing' the progress rather than on action orientation.
(viii) Inadequate use of reports in decision making is a common practice.
The fabric and problems of IS are not as simple and . 21, No. 3, July-September 1996 straightforward as stated earlier and can be understood well if we have an insight into the intricacies of the Indian system. A study undertaken at one public sector enterprise indicates that there are still about 100 reports being sent by the enterprises to different government departments including the administrative ministries. This is happening in spite of the earlier attempts of streamlining the reporting by public sector enterprises. It highlights the need for another attempt to rationalize the reporting from public enterprises to the government (working group report, Planning Commission, GOI, 1984) . The major weakness which Indian economic administration displays is an extensive slowness of response in the state of increasing complexity. One of the most important factors contributing to it is the large number of objectives that are sought to be achieved by each measure of control. The difficulty is compounded by the fact that there is not merely a multiplicity of objectives and concerns but of the agencies of scrutiny and clearance as well. This has resulted in the existence of fragmented perspectives which are not only divergent from each other but also based on disparate sources of information. This is found in the 'liberalization and license policy' of the Department of Industrial Development which is in sharp contrast to the continuing caseto-case approach and holding of approvals by the Department of Company Affairs while the Ministry of Labour remains largely insulated from the changes in perspectives. The non-integrated and separate examination by different ministries and other bodies, each taking a partial view, thus, has the conviction that its own particular preoccupation or concerns are of the highest importance. Their monitoring and evaluation systems have to be based essentially on information needs of the concerned agencies. MIS, for these agencies, has somewhat different characteristics as compared to the traditional organizations.
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The plethora of control has led to a proliferation of varied nature of information requirements. As a consequence, demand for large masses of data and information by the government has grown multifold. Often, these demands bear little relevance to the issues at hand and also there is neither the means nor the machinery to process or use these data in decision making. On the other hand, the state has been unable to use even some element of information or knowledge of facts which comes into its possession in the formation of clear-cut policies. For example, nothing was done even after it was found out that a major flow of the additional incomes generated under the five year plans went into socially undesirable channels. While multiplicity of objectives cannot be done away with, MIS in such situations has to play a vital role of facilitator as well as controller of integration and coordination among the various interacting ministries. What is required is a fine tuning of the decision making capabilities to the emerging pattern of socio-economic situation. This can be facilitated by a computerized dynamical analysis which can yield an insight into the changing pattern and enable a responsive policy making machinery to function accordingly. Another aspect is that for Indian administration expanded to cope with its ever growing task, procedures have grown proportionately more complex. In such a situation, discretion can be an important tool to ease the pressure of rules, but, in practice, its role has often been exactly the reverse. Computerization will help in formalizing the areas of discretion and then in bringing out reports, wherever necessary. Modernization of administrative practices could serve effectively to remove bureaucratic hurdles in the Indian economy and to check undesired growth of bureaucracy.
Analysis of Questionnaire-based Survey
The responses of the questionnaire survey have been analysed both to obtain the state-of-the-art of the existing M IS, and to examine the relevance of waste management aspects in national planning.
State-of-the-Art Analysis
From the analysis of the responses obtained, a reasonable and a realistic picture of the state-of-the-art of the existing MIS in the central government ministries emerged. The survey helped to draw the following major inferences : (i) In general, the respondents viewed the existing sources and channels of information as insufficient for their regular requirements. But, only half of the top level and nearly one fourth (29 per cent) of the middle level authorities felt that it was insufficient (Table 1) . In addition, they were often unable to find data / information which otherwise might have played a vital role in decision making. Around one-third (38 per cent) of the top level decision makers held an even more strong view that the situation of non-availability of information resource was rather more frequent which was endorsed by nearly one-third (35 per cent) of the middle executives (Table 2 ). This might have been caused either due to lack of sufficient data sources or the lack of integration among the sources. This crucial issue needs hardly any emphasis as the whole prospect of managing to solve most of the problems depends on the adequacy of available information resources. A sizeable number of planners and decision makers both at the top and at the middle levels were of the opinion that of the total information they received in day-to-day working, 10-20 per cent are computerized.
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(ii) Table 3 reveals an important fact that while on the one hand, adequate data/information are not available to the planners and decision makers, a considerable waste of these resources is being reported, on the other. However, regarding actual utilization of information resources collected through surveys, a considerable amount (to the tune of 50 per cent) was found to be of no use. This was the average group response reported in Table 4 , in which 60 per cent respondents at the top level and 70 per cent respondents at the middle level shared this view. The reason for the waste of information resource may be its irrelevancy to the users or other defects attributed to its quality. However, utility of such information resource in providing background material or its future potential in time series information might be anticipated. Cost of surveys is a very important factor and should be estimated to compare its relative benefits in return. Majority of the decision makers felt that the survey responses were very insufficient for policy formulations as well as for planning purposes.
(iii) There were considerable problems for the middle level decision makers in accessing vital information from other departments because of the given confidentiality constraints. For about one-fifth (21 per cent) of them, it happens often and for the other one-third (38 per cent), usually (Table 5) . For the top level decision makers, this problem is slightly rare, yet, not nil. Some of them even reported to have faced this quite often. This problem arises depending upon the sensitivity of projects taken up by the particular ministry. Sometimes, it so happens that some ministries/ departments refuse to provide certain information which may be non-confidential in nature while that would be useful to others. It appears as a common practice of many agencies to treat information that others would like to access as confidential. Confidentiality constraints pose a bar on smooth flow of information. Another point that came to the notice during discussions with the decision makers was that they appeared more concerned about the consistency of information than about the reliability or accuracy. (iv) Users' level of satisfaction about the quality of information received was also sought specifically in terms of quality attributes of information, i.e. timeliness, reliability, accuracy, sufficiency, free from bias, and relevance to decision situations. Timeliness was defined as recency and delay of information, accuracy as errors, sufficiency referred to adequacy of information received, and relevance to decision situations meant predictive power and significance of information. Average response on level of satisfaction by the top level decision makers was reported as low on four attributes, i.e., timeliness, Vikalpa reliability, accuracy and free from bias. Sufficiency and relevance to decision situations was found below average (Table 6 ). Following the pessimistic view which is valid in case of measurement of information quality, the overall quality of information is represented by the attribute having minimum satisfaction level. Thus, in general, the quality of information was viewed as poor.
The above list of problems encountered in MIS can be further extended. It is clearly seen that some of the problems are general in nature and are commonly faced by all the ministries while others are unique to the particular ministries mainly due to their nature of activity, funding pattern, executing hierarchy and position of priority given by the government.
Waste Management Aspects in National Planning
The need for an integrated perspective of MIS for NPDMS has been stressed by the authors (Gupta and Sushil, 1988) . Waste parameters exclusively incorporated in economic planning representing the economy in the true sense would form the basis to conceptualize as well as formalize the holistic perspective of MIS at the national level implying Waste Management Information System (WMIS) as its integral part. Keeping this objective in mind, some questions were asked on the issues related to WM and its role in national economic planning. Major inferences drawn from the responses are given below.
The typical socio-economic resource structure of the nation calls for an exclusive national policy on WM. This was found to be the collective group opinion. Almost all the respondents unanimously felt that waste generation in various sectors of the economy is substantial. However, there were mixed views on whether any data base is maintained at the ministry level to account specifically for waste generation and its subsequent planning in that particular sector. At the top level, almost half (56 per cent) of the decision makers said 'no' and the other half (44 per cent) said 'yes'. Similarly, at the middle level, 58 per cent decision makers said 'no' and 43 per cent said 'yes.' It is observed that some of the visible areas, e.g. power generation and utilization, wastes in chemical industries and their recycling, etc, were under the purview of their attention and hence isolated WM efforts could be counted. However, in the absence of any national policy explicitly dealing with WM aspects, it is obvious that, in practice, hardly any effort is directed towards incorporating WM parameters in the macro level planning.
On the desirability of having a separate cell to deal specifically with WM aspects for every sector of the economy in various ministries, more than half (56 per cent) of the executives at the top level and nearly half (46 Vol. 21, No. 3, July-September 1996 per cent) at the middle level felt that it was unnecessary. Some of them also thought that this might lead to another wasteful proposition.
Input-output resource interaction at the sectoral level, though very complex, is a common feature of the economy. Waste from one sector as an input to another sector is a valid logic. Determination of the optimal sectoral waste and collection of resources should be the integral part of the holistic economic planning. Majority of the respondents (77 per cent) agreed with this view.
Developmental Framework for MIS at the National Level MIS, at the national level, has to meet the information requirements of various ministries, departments, Planning Commission, Cabinet Secretariat, certain public enterprises and at times even the private enterprises. The purpose of these information may be numerous which include monitoring actual progress, comparing performance with disaggegated targets and identifying shortfalls and problem areas. An integrated MIS must provide timely warning and alert signals. Also, when called for, it must provide analysis of the problem areas, diagnose and suggest alternative courses of action. It should give feedback of the decisions taken to the implementing and reporting levels as well as to the outside agencies as may be required. For these purposes, it must inevitably develop and maintain a data bank.
To meet the above requirements, there are three alternatives:
(1) For each sector/subsector, separate reports be developed for meeting the requirements of each organization.
(ii) Common reports to meet the requirements of all the agencies be developed for each department/ sector.
(iii) Data in respect of all the sectors be pooled at one central place such as the NIC and separate printouts developed to meet the requirements of each agency.
A systematic approach demands a gradual move towards the third alternative with a view to realize the aim by the end of the Seventh Plan. It may be possible to have computerized data banks for different sectors located at one place and inter-linked in such a manner that each ministry/organization would meet its information requirements from these centralized data banks. In other words, it should be possible that flow of reports from one department/agency to others is altogether avoided and data directly accessed as may be permitted, through the computerized data banks. This, however, necessitates that each department / agency first develops its own data bank which would meet not only its own internal requirements but also the requirements of outside agencies. While undertaking this effort, the difference between various sectors and the types of projects/schemes covered would have to be kept in view. For example, data banks for sectors such as industry, minerals, power, etc. may be different from those required for sectors such as agriculture, education, health and family welfare, etc.
From a large data bank developed by one organization, a user from within or outside the organization may typically need limited and qualitative information. In conventional system of information gathering, the user may have to go through voluminous reports. If the data banks for all the organizations are centrally stored in NIC, where the entire data are stored, users can get their requirements on demand. Certain technical and administrative issues in this regard will have to be resolved to see that the data owned by an organization and stored in NIC are easily accessible, at least in a limited manner, to a different 'user.' Presently, the MIS efforts seem more tilted towards reporting of achievements than towards identifying bottlenecks and problem areas and finding means to overcome them. In other words, these systems should anticipate and highlight major problems and bring them to the notice of the decision makers well in advance so that corrective action could be initiated in time. Some of these typical problem areas include:
(a) Delays in project work and consequent cost over runs : The single most important factor that leads to severe cost overruns is the delays in completing the developmental projects. It is a common pheno menon at every stage of the project implementation. Administrative delays in decision making by project authorities, administrative ministries and their agencies including state governments contribute maximum to this effect. Other types of delays are land acquisition delays, delays in equipment supplies, delays due to interlinked project activities (railways, road, power, water supply, etc.), change of scope, and other factors such as contractor problems, labour trouble, unforeseen natural events, etc.
(b) Shortfalls in production/output : Inadequate power supply (quantity and quality), equipment breakdown, compatibility and other related problems, labour troubles, civic and other related disturbances, non-availability of raw materials and other inputs, and market constraints are the main reasons which lead to shortfall's in output production. (c) Slow implementation : Administrative decision making delays, including issues of financial sanctions and delays of funds, delays in recruitment and non-availability of manpower, nonavailability of inputs and supplies (including credit), delays in land acquisition and construction as well as resistance and noninvolvement by target population, are some important reasons which cause slow implementation of projects. The job of developing integrated MIS is highly complex as the information resources flow through labyrinthine path with innumerable stumbling blocks and unnecessary diversions in different directions to reach the top decision making level. The very large volume of data/information flowing in various ministries itself comes in the way of adequate processing and use. The state-of-the-art itself calls for streamlining the system and MIS development at the national level. The following sections establish the fact that the desired results are essentially linked to the strategic planning to this effect.
The state must have a holistic and integrated perspective of the information flow that permeates through the entire spectrum of the state administration leading to the evolution of a holistic and integrated information system (HIIS). This would go a long way in enhancing the efficiency and effectiveness of the overall system functioning. Reference of the term HIIS is being made here for a very broad purpose. It refers to an information system for a hypothetical national economy based on. holistic economic planning which has the provision for explicit consideration of waste management aspects into the national planning process (Gupta and Sushil, 1988) . This proposes intersectoral planning of reduction, recycling and disposal activities for all the sectoral waste in the framework of I-O analysis. Some theoretical advances in this respect have been made by Sushil and Vrat (1987) . They have extended the I-O framework to I-O-W (Input-Output-Waste) which establishes the resource balance by treating the input as equal to the sum of output and waste. This model is closer to the economic structure than to the conventional I-O model.
In the context of the new economic policy leading to liberalization and globalization of the Indian economy, the leadership qualities required to guide the destiny of the state, inter alia, include vision, delegation of authority, adaptability, innovation, commitment to high ethical and moral values, consciousness and responsibility towards environmental factors. Unfortunately, policies have been liberalized but not the bureaucratic mindsets. It will still require hard shock treatment to overcome the insular culture born out of license (permit) Raj. The only alternative is to reorient and redraw new ways of working and learning from mistakes. The operationalization and institutionalization of these depend on the top leader's active support since such spirit is always set from the top. Being the harbinger of all the information on which state administration is run, IS stands out to facilitate the much needed basis for bureaucratic reorientation. Structural adjustments may begin with creation of a Japanese MITI like umbrella where the key economic departments act in a concerted manner to meet the urgent need for modernization and technological upgradation. What can help in this integration process is a tie-up of the computerized MIS of all the related ministries/departments with an overview guided by clearly specified policy. The implication of policy formulation can be easily examined in an integrated fashion with the help of the newly emerging MIS.
Concluding Remarks
The present study is an attempt to draw the attention of researchers to the issues of MIS supporting national level mega size systems. In this paper, problems of the Indian system have been studied. India is a centrally planned massive economy which is developing and is presently passing through a period of globalization, liberalization and structural reorientation. A great deal of thought is being given on how effectively macroeconomic planning could be reorganized to allow greater role of market forces in determining investment, allocation and distribution of income. Information system is one of the vital infrastructural components that could facilitate structural adjustments for expected growth. The Indian system can be characterized by multiplicity of objectives, plethora of control and non-integrated examination, fragmented perspectives, flow of large masses of information following divergent and labyrinthine path with less analysis-all these compounding the problem substantially. The state must have a holistic and integrated perspective of information flow guided by a national policy and governed by a conscious and visionary leadership. Changes ought to be managed by a change of attitudes and mind-sets.
The questionnaire-based study revealed some of the salient features of the existing MIS at the national level in India, viz., considerable wastage of information reso-urce as against inadequate and unrelated sources of information with large delays, non-smooth flows due to confidentiality constraints and isolated efforts of computerization. Quality of information, in general, is viewed as poor. Another important outcome is that the waste parameters at the aggregate level are visualized as a critical factor that would play a crucial role in the economic planning, explicit consideration of which has subsequently been emphasized. Development of holistic and integrated information system would be the logical consequence of holistic planning, of which WMIS would be an integral part. The survey results establish the prime need for long-term, well directed, and integrated efforts in order to streamline the decision making and administrative functions in various ministries both at intra and inter-interaction level. 
